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1- The State Institute of Applied ChemiBtry (GosudarstvenixLy Institut Prikladnoy 
Khimii) (GIPKh) in Leningrad is located on the northern hank of the Malaya 
Neva River arm, at the intersection of geographical coordinates N 59-57 s E 30-18^ 
on an island formerly called. Tatnyy Island, in the Petrogradskaya Storona 
(quarter)* Prospeki Karla Libknekhta and Frospekt Dobrolyubova $ through 
which streetcar lines run, lead to the Institute. The arm of the Neva River, 
which formerly formed the northern boundary of Vatnyy Island, has almost been 
filled in* 

2* The Institute consisted of five large s,nd ten smaller buildings, which prior 
to 1917 housed the Imperial Mint and after 1920 various research Installations. 
Chemical research was conducted there during World War XT* The most 
important building was that which housed the laboratory; the other buildings 
housed workshops, design offices, the personnel office, a number of semi- 
technical installations, and a beating plant. The area of the installation 
was surrounded by a brick wall and, to a minor extent, by a wooden fence. 

Watch towers were located along the perimeter of the area. Since 194-9, the 
Institute area has been guarded by MVD personnel In civilian clothes. This 
tightening of security measures was motivated by the starting of research 
work related to the development of rocket fuels. Other chemical research 
institutes in Leningrad were less strictly guarded. 

'3. The building which housed the laboratory contained office rooms * workshops, 
and auxiliary rooms, besides a large number of laboratory rooms, which were 
generally well equipped, although the* equipment was obsolescent. Oxygen, 
nitrogen, or hydrogen conduits were not available, but the gases mentioned 
were stored In adequate quantities In steel bottles. The equipment on hand 
made efficient chemical research possible* However, requisitions for 
chemical materials were handled in a dilatory way. Glass was furnished in 
adequate quantities, while iron and steel apparatuses were difficult to obtain* 
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| ^ I the Institute was given priority in the 

supply of chemical materials required far research* I%f : lib-^a^y '■> 

TOE first class and stocked with modem technical literature. From 1947 to 
1951* the laboratory equipment; of the Institute was supplemented and modern- 
ized by dismantled German equipment. The doors of the individual laboratories 
were closed at all times, and access to the laboratories was restricted to those 
who worked in them. ’ : • 

The Institute was directly subordinate to the Ministry of the Chemical Industry 
in Moscow. It was headed by a chemist called Prokofyev (fnu) , who exclusively 
exercised administrative functions. He whs assisted by the secretary of the 
Communist Party Committee, who, like Prokofyev, received his orders directly 
from the Ministry of the Chemical Industry and was equal in rank to him. The 
same applied to the trade union secretary elected by the work force of the 
Insitthte* Prior to May 1951, this post was held by one Sarakhokhov (fnu), 
a Caucasian. Three directors worked under the director general, i.e., one 
Shpak (fnu), an expert, formerly a lecturer at an institute of technology, who 
directed the research at the Institute! an director W^ose 

name was unknown to sowrp| and a personnel chief with the n$tae of Bukhov 
(feu), ;.wli0;^llegedly had formerly been an MVB colonel o Director Shpak controlled 
about ten laboratory departments which worked under departmental leaders » 
Departmental leaders known to source included one Lishehenko (feu) , an elderly 
ana efficient chemist who had specialized in the" 1 field of organic chemistry; 
Grach#’, (feu) * a professor of organic chemistry 5 S&avelskiy (feu), 
also an efficient expert in the field of organic chemistry, who, after the 
war was detached as a Soviet officer to the Leuna plant, where he took f an 
active part in the selection of German chemists to be deported to the USSR; 
and Mrs . Irina Leonidovna KLme li t skaya , who had a very good theoretical know- 
ledge in the field of organic chemistry although she lacked experience. Each 
laboratory department had. four or five laboratory rooms and some semi -technical 
facilities in other buildings. A total of about 50 to 60 persons were assigned 
to each of the departments.. Most of the departmental leaders had acquired 
academic degrees corresponding to the German doctor's degree $ some had even 
qualified for a university career. Most of the chemists who worked under these 
departmental chiefs had passed the normal university graduation examination 
and, thus, acquired the degree of a graduate chemist. A total of approximately 
1,000 persons were employed at the Institute, half of them chemists and aux- 
iliary laboratory personnel, the other half designers, office workers, crafts- 
men, and laborers. In October 19^6, six German chemists from the' Leuna plant s 
in addition to a graduate engineer and a foreman, were deported by th^f8#iets to 
Sestrbf4t®k (N 6Q«05>.$> E 30*00) 5 where they were attached to a naval" agency 
under Admiral Bukhanov (fnu) . They had to write reports on their activities 
at the Leuna plant during Wo:? Id War II. In spring 1947 > the eight German 
experts were transferred to the State Institute of Applied Chemistry,, but 
they continued to live in Sestroretsk. The Germans were assigned to different 
laboratories and a.cted as chiefs and advisers to the Soviet chemists, 'The 
Germans were allowed to use scientific libraries in Leningrad, which they 
could visit when escorted by Soviets. The Soviet chemists had good theoretical 
knowledge but little practical experience . They were generally unable to 
condwt Research work of their own and, therefore, were willing to accept 
the guidance of the Germans. The topics for the research to be conducted 
In a given year were issued by the management of the Institute at the end of 
the preceding year. Most of the topics apparently concerned problems which 
were previously dealt with at the Institute. In some cases, research orders 
were given by the Ministry of the Chemical Industry In Moscow. In some form 
or other, all the topics concerned the development of rocket fuels. It was 
not before the second half of 1950 that research orders related to inter- 
mediate products required for plastics were given. The German experts assigned 
to the Institute did not- have any previous experience in the field of rocket 
fuels. The research orders given to them did not represent basic research 
work but had a definite practical purpose and were related to the discovery 
and production of components needed for rocket fuels. However, the pur- 
suance of these aims often implied pure scientific work, because the German®, 
could work from a broad basis and all the properties of every type of chemical 
agent which might prove useful for the development of rocket fuels had to be 
investigated. Thus, for instance, research was continued even if., it. 
was clear that the material concerned was practically useless because of raw 
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material difficulties or for other reasons . The chemical compounds developed 
in the laboratory and found suitable for the purpose fixed were further de- 
veloped and tested on a semi-technical basis so that the German experts were 
in a position to follow the whole progress of the research involved. 

This was particularly possible with regard to the production of low molecular 
aliphatic amines, for which a special plant was developed and later erected at 
Dserzhinsk (N 5>6“l5 9 E German experts were not responsible for the 

course of the research and development work. They gave directives for the 
series of experiments to be made, supervised their execution, and composed 
reports on the different stages of the research work done. 

The work of the German chemist employed at the Material Testing Laboratory 
met with little interest on the part of the Soviets, although he had been 
one of the leading experts of the la Fa.rben factory in matters of materials 
required for chemical reactions. He was assisted by two female chemists with 
whom he did not maintain close contact. Among others^ he investigated problems 
of corrosion in connection with the utilization of highly concentrated hydrogen 
peroxide and nitric acid for rocket fuels. 

Two other German chemists were mostly concerned with the production and the 
determination of the properties of low molecular aliphatic amines. The 
Soviets were greatly interested in their work. Ten Soviet chemists and 
laboratory assistants were assigned to the laboratory in which the two 
German chemists worked, who were consulted by the Soviets also with regard 
to chemical problems outside the special field assigned to them at the 
Leningrad institute . 


Another German chemist, who was assisted by two Soviet chemists and two female 
laboratory assistants, was given miscellaneous laboratory orders such as the 
production of aliphatic vinyl ethers, vinyl ethers obtained from amino -ale ohols > 
catalytic hydrogenation of nitro paraffins into amines, further processing 
of medium molecular amines, and the production of furan from furfural through 
catalytic decarbonx zation « 

An installation serving the nitration of aliphatic hydrocarbons by means of 
nitrogen dioxide, which had been dismantled at the Leuna plant, was set 
up and put in operation. The mission assigned constated of semi- technical 
experiments, which were to determine optimal conditions for nitration, 
particularly of low molecular aliphatic hydrocarbons in the fluid phase. Parallel 
laboratory experiments were made by two Soviet chemists. The Germans also 
made experiments with the nitration of hydrocarbons in a gaseous state of 
aggregation. 


One German graduate engineer was at first assigned to -the design bureau, 
where he took an active part in the development of a large plant designed for 
the production of aliphatic amines, such as ethylamine and 
trimethylamine » He , furthermore, assisted all the German chemists working at 
the Institute in the solution of technical problems. One German foreman was 
attached to the measuring laboratory, where he introduced modern methods 
for the measuring of temperatures, pressures, and flow velocities. The 
German foreman practically ran the department. 


Other research conducted by a German chemist concerned the possibility 
of utilizing nitro alcohols and their derivatives as components for rocket 
fuels. Semi -technical experiments for the nitration of low molecular alipha- 
tic hydrocarbons were made. There was an obvious tendency to utilize, as 
components for rocket fuels or other inflammable mixtures, the low molecular 
hitro paraffins 5 . above all ni trome thane , nitroform 5 
and tetranitromethane * substances which were obtained as by- 
products in these experiments. The problem to be solved was to produce, by 
a modification of these nitreparaffins into nitro-alcohols or their der- 
ivatives, a series of chemical substances, which were to be tested at another 
place. The research was started with production of various nitro- 
alcohols from nitrome thane and 2-nitrobutane .which were available 
in ample supply. The nitro -alcohols were produced by condensation of the 
nitroparaffins with an admixture of formaldehyde and other aldehydes 
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in an aUsalic medium, None of the nitro -alcohols produced in this way flashed 
when it was mixed with highly concentrated nitric acid, which was necessary if 
they were to serve as priming agents for rocket fuels. The nitro- alcohols 
were then converted into their acetates "by processing them with acetic acid 
anhydride * These acetates were also unsuitable,, The same applied 
to the nitro - olefins obtained from acetates by thermic treatment. 


11 o In the course of the investigations made to determine the usefulness of amino- 
alcohols and their derivatives toT rocket fuels, various amino-alcohols were 
produced from nitro -alcohols through reduction • Amino -alcohols were also 
produced in synthetic processes by treating ethylene oxid<= 

with ammonia and various low molecular al iphatic amines . The ami no -alcohols 
produced from, ethylene oxide and ammonia, i.e. diethanolamine 
and triethanolamine flashed whan brought into contact with highly 
concentrated nitric acid. However, the induction period, i.e. the lapse of 
time between the mixture of the substance with nitric acid and the ignition, 
was too great, and the substances were considered unsuitable. More 
favorable results were obtained when N -me thylethanol -amine obtained 
from methylamine and dimethylamne and N-dimethyl ethanol- 
amine produced frcm methylamine and ethylene oxide 

were tested. They flashed comparatively quickly when highly concentrated 
nitric acid wa,s admixed. The synthetic substances were examined by the Soviets 
both in their condition and. in mixtures with other substances, such 
i\s analine* At last, it became standard procedure to make mixtures of the 
priming agents with fractionated, hydrocarbons, such as kerosene, since the 
latter formed the basis of the rocket fuels. Morpholine ob-bained 
by dehydrogenation of dietha.nol~ami.ne and oxyethyle -morpholine 
produced by dehydrogenation of 'triethanolamine flashed when highly concentrated 
nitric acid was admixed.- The dehydrogenation was carried out by a catalytic 
process with the utilization of aluminum oxide catalysts. Ebcperjjuents 
made proved that morpholine formed easily when conducting di ethyl -anolamine 
over aluminum oxide in a. gaseous state of aggregation. The process was further 
developed by the Soviets with good results « Vinyl ethers, derivatives of 
amino -alcohols, were also checked., They were produced by admixing amino- 
alcohols with acetylene under pressure. In order to avoid explosions, the 
chemical, process was performed, according to directives given by Favor skiy 
(fnu) and Shostakovskiy (fau) , in an indl.ffe,rent solvent in the presence of 
alkali, acting as a condensing agent. Some of the vinyl ethers obtained from 
amino -alcohols and the vinyl ethers obtained from etbanolamines, and finally 
the vinyl ethers of the oxy- ethyl, morpholine were well suited, i.e./ when 
brought into contact with highly concentrated nitric acid, they flashed within one 
hundredth of a second or even sooner. The production of vinyl ethers from 
amino -alcohols was continued on a semi -technical basis with a view to finding 
put the conditions for an. industrial production of these vinyl ethers. 

12, When experiments were made concerning the usability of unsaturated hydro- 
carbons as components for rocket fuels, the Soviets suggested testing acetylene 
hydrocarbons, which, besides their triple bond, have a double bond or simulta- 
neously several triple bonds and double bonds. The basic material chosen 
was dimethyl ethinyl- carbinol'- which could easily be produced from 
acetone and acetylene. The first problem to be solved was to 
develop an Industrially profitable method for the production of this chemical 
compound. In the laboratory, dimethyl ethinyl- carbinol was obtained through 
condensation of acetone and acetylene with an admixture of caustic potassium 
into diethyl ether or through, admixture of sodium amide 
into liquid ammonia. Above all 4 the latter method, which was described by 
various American authors, proved very useful. For technical purposes, two 
methods were used.. Solvents were used which, together with the condensing 
agents, form complex, compounds with caustic potassium. Such solvents were 
among others a mixture of xylol and hyfcyX alcohol 9 besides 
various acetals, such as acetaldehyde butylacetal „ The semi- 
technical experiments made with these solvents yielded satisfactory amounts 
of dimethyl ethinyl- carbinol. In order to convert the carbinol into an 
unsaturated hydrocarbon compound, it was de hydrogen! zed into isopropenyl 
acetylene . CHo 
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However, 'this substance proved to be unsuited as a priming agent for rocket 
fuels* Furthermore , tetramethyl butindiol((CHo)p C(OH) -C*C~C(OH) (CH 3 / 2 ) 9 & 
by-product of the synthetic production of dimethyl ethinyl- carbinol was con- 
verted into diisopropenyl acetylene CH^^ CHo by subtracting two molecules 

c-asc-cT 

f \ 

CHj ch^ 

of water. This substance flashes when brought into contact with concentrated 
nitric acid; however , it is not very active. A much more effective compound 
was obtained through oxidation of the dimethyl ethinyl -carbinol into 2.7- 
dimethyl-octadiin- 3 . 5 -diol- 2 .7 ( CCH 3 ) 2 C( 0 H)C:C-C 5 C-C( 0 H) (0H 3 ) 2 ) and its 
dehydrogenation into 2,7-dimethyl-octadiin-1.7-diin-3-5, a process which had_ 
been unknown so far. This compound, which has the formula CHg^CHj)- C=C-C=C-C 
(CHo)=CHo> has four conjugate multiple bonds including two triple bonds, and 
is very active. For this reason, the Soviets were greatly interested in find- 
ing a method for the industrial production of this agent. It is well known 
that acetylene-alcohols which have a labile hydrogen atom, such as dimethyl 
ethinyl -carbinol, may be oxidized, by treatment with oxygen in the presence of 
copper chloride or ammonium chloride, into diacetylene glycol. The reaction 
develops according to the following equation: 



However, carried out on a commercial scale, it is uneconomical, because large 
quantities of copper chloride are required as. a catalyst, which in the course of 
the process oxidises into useless bivalent copper compounds. In the course of 
half a year, a workable procedure was developed. It was found out that the 
oxidation of acetylene-alcohols into the desired diacetylene glycols could he 
effected by the utilization of basic salts of the bivalent copper. These 
salts, which are used as catalysts, may be obtained in the usual method by 
adding alkalis to the solution of neutral cupric salts; by mix- 
ing cupric salts with copper oxid.e; or through oxidation of cuprous , 
chloride with oxygen, air^or other oxygen-bearers in the presence of water. 

The catalyst is applied in a solution which contains halogen ions, as^for 
instance .,in an aqueous solution of sodium chloride or ammonium 
chloride. Acetylene alcohols with a hydrogen atom capable of reaction and 
suitable for the process are dimethyl ethinyl- carbinol and other ethinyl car- 
binols. The operation may be executed by adding sodium chloride and the 
acetylene alcohol to be oxidized into an aqueous suspension of basic copper su 
sulfate or copper chloride. The mixture must be stirred vigorously and 
heated to a temperature of 70 to 80°C under simultaneous adding of oxygen or 
air. The diacetylene glycol forms well-shaped crystals which are filtrated 
off and washed with 0.5 percent hydrochloric acid or are re-crystallized 
with benzol. The separated aqueous reaction solution may be used for 
further such operations "by adding to it a new amount of acetylene alcohol, 
oxygen, etc. This method makes it possible to produce diacetylene glycols 
in adequate quant ities,wi 1 h a minimum consumption of chemicals, in very 
short reaction times. Various diacetylene glycols which could be converted 
into the corresponding divinyl-diacetylenes by dehydrogenation were produced. 

Of these unsaturated hydrocarbons, the octadiin-1.7“dinn-3*5 
proved to he active in the presence of concentrated nitric acid. 


Another mission of the German chemists attached to the Institute. .was the 
production of bifunctional compounds from furfural 0 The Soviets 
have ample supplies of this substance, which is found in fusel oil, in wood 
vinegar, and which is also obtained in sizeable quantities by the distillation 
of various kinds of sugar and starch. Furfuryl alcohol 

obtained from furfural through reduction has been known for some time as a 
rocket fuel. The Soviets pursued the aim to utilize for peaceful purposes 
chemical substances which are of importance in warfare so that installations 
required in the event of war could be put to a useful purpose in 
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time of peace. For this reason, they tiled to find a commercial 
for furfural. In this connection they copied an Americal procedure of 
obtaining furan through catalytic decarbonylization of furfural. This pro- 
cedure consists in conducting a mixture Of furfural and water vapor over 
zinc -iron chromite catalysts or the pther catalysts containing 
chromites at temperatures of about 400° C. The furan obtained according to 
the equation: 0CHO -f H 2 0 *^+C0 2 + Hg > 

was then hydrogenated into tetrahydro furan, pplit- by means of 
hydrochloric acid into l.k dichlor butan,|uid converted into adipic , 
acid (COOH. |CHq)^cC 00H) , adipic acid nitril ' (COOH. (CH2 )v c N)j and j. / 4 

hexamethyleh© famine * Since the Soviets wanted to investigate all the Sub- 
sequent stages of these processes, large quantities of furan were required. 

This furan was produced in the laboratory. At the same time, a semi- technical 
plant for the decarbonylization of furfural was developed. The lifetime of the 
chromite catalysts could be considerably extended. The hydrogenation of furan 
into tetrahydro furan and the splitting of the latter into 1.4-di-chlorobutane 
was performed In a liquid phase under pressure and a gaseous phase by conduct- 
ing the substance involved over various catalysts. The pertinent work was not 
concluded when the German chemists were returned home. 

The production of oxygen-binding chelates was to follow the process developed 
by M.C. Calvin and H.C. Diehl at the University of California from 19bl to 19bk* 
These substances are in a position to absorb oxygen from air at low temper- 
atures and release It when heated. This method offers the possibility 
of obtaining oxygen from air by means of installations which require com- 
paratively little space. This is of the greatest importance for submarines, 
for instance. The basic substance required for this process is the so- 
called salicylaldehyde ethylene diamine cobalt, which has the formula: 



N, - Ml 
N-CEgCHg-N 


arid cqn be •obt^iined from salicylaldehyde* athyS^ene diamine * and cobalt* acetate* 
This compound is at first obtained, in ..an itewMyA .iXormsi'. tnjfc re- 

crystallization from specific solvents sudvJAfc chloroform and; 
subsequent disintegration of the resulting solutions. At first ihe prev- 
iously known methods were used, but later a new method was developed which 
made it possible to obtain the desired substance in an active form without 
further processing. This became possible by producing the so-called Schiff *s 
base from salicylaldehyde and ethylene diamine and then precipitating ; it 
After desolving it in aqueouB potash with cobalt acetate* under sinnil ** 1 
taneous admixture of sulphuric acid at a specific pH- value „ This pH value 
is of importance for the success of the new method. A brownish-red sediment 
is obtained, which, after being heated to 100°C^ be comes active; i.e., when 
exposed to air, it absorbs, with increasing speed, about half an oxygen 
molecule per chelate molecule. By varying the aldehyde component, lie . , by 
replacing salicylaldehyde by variously substituted salicylaldehyde s such 
as nitro- salicylaldehyde s or halogen - sal icylaldehydes, similar chelates were 
obtained. However, these substances did not prove satisfactory. 
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legend to Location Sketch of the State Institute of Applied Chemistry 

1* State Institute of Applied Chemistry. 

2 e Peter and Paul Fort. 

3» Finnish Railroad Station.. 

U. Liteynyy Bridge. 

Kirovskiy Bridge „ 

6. Tuchov Bridge. 
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Legend to Layout Sketch of the State Institute of Applied Chemistry 

1 . Prospekt Dobrolyubova „ 

2. Bridge over an arm of the Neva River, which is being filled up* 

3. Brick wall and wooden fence with watchtowers. 

4 . Road. 

5. Utility building and outpatients 1 station, not belonging to the Institute. 

6. Two-story workshop with three stories in its western section, with design: 
offices. 

7- Two-story administrative building with laboratories. 

8 . Boiler house . 

9. Several smaller buildings with auxiliary technical facilities. 

10. Temporary building housing personnel office* 

11 . Guardhouse . 
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Legend to Layout Sketch of the Laboratory Building 
A. Ground Floor. 

1 . Entrance « 

2 o Workshops » 

3 „ Corridor - 
to Antechamber . 

5» Staircases - 
6o Toilets - 
7- Library- 
8, Offices . 

9„ Glass blowers ? workshop.. 

IQ o Laboratorie s . 

Bo Second Floor* 

11 « Antechamber. 

12* Corridor o 

13* Staircases . 

lt u Administrative section . 

15 o Archive, containing secret documents. 
l6o Office of the scientific director. 

17, Office of the director general* 

18. Toilets . 

19* Autoclaves and glass grinding* 

20. Dining rooms. , 

21. Analytical laboratory. 

22. Laboratories. 

23* Community hall. 
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Layout Sketch of Typical Laboratory Room 



Legend 

1. Window. 

2. Door. , 

3. Corridor* 

Li. Fmne cupboard®* 

$ 9 Analytic balance. 

69 Writing desk. 

7 • Laboratory desk . 

8* Stands for test tubes. 
9. Laboratory desks * 


25X1 

secret! 


Approved For Release 2004/07/29 : CIA-RDP80-00810A003600260002-2 





Ministry of the 
Chemical Industry 
Moscow 





















p * 

25X1 


Approved For Release 2004/07/29 : CIA-RDP80-00810A003600260002-2 


Ud3SB 25X1 

Foraohungaarbeitan anf dam tablet der Baketen-Treito- 
atoffa lm dtaatlichen In at i tut fuer Aagewandte Ohamla 
in Leningrad. 


F - J 

Fruebjahr 1947 - 

Mai 1951 

28. 1.1953 


xxxxcxxxxxxx Leningrad 

Pruehjabr 1947 - 
Mai 19 SI 
11.2.1953 


6 Aalagan 


25X1 


I. Das Staatlibhe InBtitut fner Angewandte 'Jharnia (GlPCh - 
Ooaaudarataannyj Inutitut PrikladnoJ Ibinij) in Leningrad 
at, Kordufer das Pitiasarms vialaja kewa (-kleine Kewa), 
im 3chni ttpm.Kt der Xoordinaten 59 °57lii/30 0 18lO, auf dar 
fruabaren ^atnyj Inaal, im Stadttail PatrojradakaJa Corona. 
Die Verb! ndnngastraaeen ziv,; Institut alrd die Proapakta 
Karla Iiebkneobta und Dobrol jubowa, arf denen Gtraasenbahnen 
ver*ehr®n. Der bawa-Arm, der fruaber die ^atnyj-Insal na0 fc 
h *®5*®**t» 1st Jatat ena groesstan rail eugaaONuettat. 1 
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2. Zum Complex das Institute, in daa nr Zarenielt die 
staatliohe ^«nn, und naoh 19 SO TtrBohiedene Foreobunga- 
staetten untexgebraobt wartn, geboertn 0 groesaere und 10 
kleinere Oebaeude. Sohon vaabrand daa swaltan Seltkriega 
wurden hiar obeoiaobe Foxaohungaaxbeit an duxchgefuebxt . Can 
wiobtigata dax rorbandanan Oebaeu&e 1st daa Laboratoriuma- 
gebaeude. In dan uebrigen ^aausaxn aind lexkstaetten, JEon- 
atrukti onabueros , daa Pexaonalbuexo , aina Baiha halbteoh- 
also hex Anlagea, aowie aina Re la ullage nntexgebrsaht. Daa 
dalaanda 1st groeaatenteils von ainar Mauex, teilweise von 
ainam Bolaaaun uageben, an danan Waohtuexae aufgaatallt aind. 
Ola Bewaobung axfolgta hi a 1949 duxoh Inatitutaperaonal, 
wuxda dann varaobaaxft und ran M¥T>- Personal in Zivil ueber- 
no.na.an. Oieae Vereohaerfung dax Ueberwacfaung war durob dia 
Mifnahme der Entwioklnng Ton Raketentxeibstof fan begruendet. 
In anderan cbamiaoban Forsabungainatituten In IJUlingrad iat 
aia weniger atxang.*' 

3. T)©r Raboratoriumabau enthaelt, neben einigen Buaro-, ,ver k- 
atatt- und Debenraeuuien aina groase '\nzabl ron Laboxatori an. 
Dleaa Bind im allgemeinan gut, dooh vexaltet aingeriohtat . 

Die Arbeitatiaobe aind nur mit Hols belegt. auerstoff-, 
Stickatoff und EaBaeratoffleitungen aind niobt vorbandan. 
Diese G-aae wexden in relchlicbar :..enge in Jtahlflaaoben an- 
geliefert. Die sonsti gen Sinriohtungen genuagen *u atoerunga- 
freier Arbeit. IadLiglloh bei Beatellungen treten laengere 
Zeitverluate ein. Dia Versorgung inlt Has 1st reiohlloh, 
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wa* brand Eiaen- und 3tahlapparaturen acbirierig zu beaohaffan 
aind. Ita allgameinen baataht der Eindruok, dasa das Inatitut 
gegtnueber anderen Foraohungaatellen bevorzngt mit Arbeits- 
material baliefart wird. Die JHbliothek iat pahr gut, auoh 
mit nauaaitliobar titeratur susgeatattet. Die Iaboratoriuma- 
Einriohtungen wurden im Laufa dar *ahre 1947 bis 19S1 duroh 
Lieferungen von deutsohem Demontagegut ergaanat und moderni- 
aiart. Die Tuaren zu dan einsalnen laboxatorian aind etata 
versohlosaen ; Zutritt haben nur die Jewel la im Raum beaobaaf- 
tigtan Peraonen.^ 

4» Daa Inatitut untaxstaht unmittelbar dam Mini atari urn fuex 
Cbemiaobe Industrie in Moskau. Die la i twig liegt in ^aanden 
das General di re kt ora Prokofjew (fnu), ainaa Checkers, der 
in Inatitut Jedoch nur organlaatorisch taetig iat. Ibm gleich- 
gestellt ist der Jakretaor daa i’arteikomi tees, der seine Wei- 
sun gen ebenfolla direkt om Mlnisterirm fuar Chemisoh© In- 
dustrie in Voskan erhaelt. *uoh der von der Belegscbaft ge- 
waeblte lewerksobaftsaekretoor.bia vai 1951 ^araohoohow (fnu), 
eii. Haukasiar, ist data leneraldlrektor gleiohgeetellt . Dam 
reneraldirektor unterstel it ^ind brei Direktoren. einer Tuer 
wisaenschaftlicha Tragen - Johpak (fnu). ein qualifi zierter 
i’aebmann, war frveher D-zont an einem tecbnologisohen Inati- 
tut; einer fuar wirtochaf tliohe Pragen - Kama nr.bekannt, der 
u.a. auoh 0© halts-, Tohn- und Tranpportangelegenhe i t an eu 
rage In hat; und eirer fuar u'ersox^aLax .._,ele jeiiheiten - (Jluofaow 
(fmi), der fruaher angobltoh db«r*t balm it . WD war und der fuar 
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Sinatallungan ond SntlasBungan aowia dla Uabarpruafong da a 

Faraonala varantwortlieh lat. Dam Diraktor Oohpak untaratan- 

daa Tin 1947 bis Mai 1961 run! 10 Laboratoriosa- Abtailongan, 

dia Ton Abtailuagalaitara gafnahrt wardan. dakannt aind ran 

ihnani Tiaobanko (fnti), sin aaltarar, intalligantar flhaaikar 

fuar organiaoht Ohamia j fro faaaor Grataohaw (fan }, Organ! kar, 

batta dan Profaasortital arat knaraliob arhaltani SawlalJakiJ 

(fnu ), ain aabr intalligantar Chaaikar. tbanfalla Orgaaikar, 

dar naob Kriagsanda ala Bowjat-ruaaiaohar Off 1 star in dan 

Launa- Warkan war, wo ar masegabliob an dar Importation drot- 

aobar faobkraafta mitwirkta. Prau Irina laonidowna Ghaollakaja, 

Organ! karln, ait aabr gutaa thaoratisohan Kanatniasen, Ja- 

doob garingan praktisoban Srfabnngtn. Jada lab ora tori uma- 

Abtailung rarfuagt nabsr 4 bis 6 Eiiiiallabpratoriaa und sinigs 

halbtaobniaoba Anlagan in *ebsngebasudsn. Inagaaamt arbaitan 

in ainar Abtailung, ainaohlieaaliob das taohniaohan Hilfa- 

parsonala, at*a 60 bia 60 faraonan* Dia Abtailungaleitar 

aind aaiatafts Xandidatan dar Wlsaanaohaft , was atwa daa 

(sio) 

dautaohan Doktor antaprioht/ odar Doktor dar Wisaanaohaft - 
atwa Dr. habil. (Dosant). Dar groaaata Tail dar Chaaikar, 
dar ihnan unterstand, batta nur ein Abaohlusaaxaman, das 
dam dauteohan Staataaxaman als DLplomohemikar odar Diplom- 
Inganlaur antaprioht. Insgasamt aind im Institnt rund 1000 
Paraonan baaohaaftigt , davon 600 wissanaobaftlioba 'dtarbai- 
ter nrd Illlfakxasfts, d.h. Ohamiker mid Laborantan. Dar 
Baat Bind Angahoariga dee KonatruktionBbuaroa, dandwarkar, 

- 5 - 


Approved For Release 2004/07/29 : CIA-RDP80-00810A003600260002-2 


' Approved For Release 2004/07/29 : £l%R0P8O-OO81OAOO36OO26OOO2-2 

lueropersonal tmd Arbiter, Alt la Aebengebaeudea arbelten. 4 
la Qktober 1946 wur&en aeobe dtutaohe Chemiker, tic XAplea- 
Ingenieur tmd tin Warkaeister tut dtn leuna-ftr*«n too den 
Sowjet-auseen mr Arbeit alsiatung iwangaTerpfliehtet and 
naofa Saeatroresk (60^0518/50^0010) la (tablet Leningrad rer* 
braotat » Oort wares ale snnaeohet elner Marine- TUnaatatelle 
tinter Admiral Bnobanow (fnn) unteratellt tmd auaatea Berlohte 
aeber lhre Arbeiten is den Lewna-Ierkea wee bread der Kxiega- 
4*bxe verfaaaen. Oleee faetigkelt erf olgte In dtn fohni'sgtn 
der Deutaohen, wobei lhre Frauen die Sohrelbmaaohinen- Arbei- 
tea ausfuehrten. Im Fmahjahr 1947 wurden die aoht deutaoben 
Faehleute dess Staatilohen Iaatitut fuer Aagewandte Ohemit 
in Leningrad enr Oleaatleiatuag uebtrwieaen. wobei alt 
ibren Wohnait* in 3ttat*trt*fc Aeibebielten. Me Arbeit war 
derart organlalert, daat Je tin dent sober Feohaann in tinea 
Laboratorlum arbeltete, wo er alt Lei ter uad Berater dtr 
sowjet-rtiaaiaohen Cbtaiker und Leboranten taetlg war. Die 
Deutaohan batten ein geaeinsames aonreib zimmer, in dern alt 
aioh beapreoben konnten und In dea auoh tine Johreibkraft 
lhre Arbeiteberiohte fertigstalite. Auoh die JJibliotbek 
stand ihnen gemeinata sur verfuagung. Zum Ende der bit sub 
Mai 1961 waelrenden Tdenatverpfliohtung in Ienlngrad konntea 
die Faobleute auoh andere wlssenaohaftliohe Bibliutheken,un- 
ter aowjet-ruaalacher Begleitung.besuohen. 7)1 e aowjet- 
maalsohen Chemiker, die gute theoretiaobe, dooh aengelhafte 
praktlaohe Kanrtnisaa beaaaaen, waxen ohne Fuehrung groeaaten- 
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teila su keinar aaobgamaasean fforaobungsarbeit faahig, waa- 
halb ala aiab naah kuraer ^eit gam# dar -eitung dar tiautaohan 
untarordnaten. Dia Thejianatallung eeltana dar Inatitutalaitung 
erfolgte state aa Ends einas Jahree fuar die Arbaitan daa 
kom-sanden. ^e maisten Tbemen bahandelten offensi ofatlioh Pro- 
bleaa, dla lereita froetaar ita Institut bearbeitat wordan 
waren. In Einaalfaellen arfolgtan dirakta Anftraaga vom Mi- 
nl atari urn foar Ohamische Induatria in Atoa^au, dia dann salat 
in keinem diraktan Zosaamenbang ait dan biaharigan Arbaitan 
das institutes atandan. Alla Thaaan btbandelten in irgand- 
ainar Form dia v »ntvioklung v*on Bakatan-Traibatoffan. Erst ia 
iwaitan Balbjahr 1950 wordan Aufgaban gaatallt, dia auf dla 
Be rate Hung ron Zwiaohanproduktan fuar knnatatoffa hinaua- 
liefan. Auff allend wax, daaa alia dautaoban "’aohlaute* swar 
grouse praktiaohe Erfahrungan in dar organ! aohen Ohemia be- 
3aaaen, arf dem (Jebiet der Bakaten-Traibatoff e jedooh nia 
taetig jewasen waran und aioh erst in das ihnon voellig framda 
Aufgabengebiat ainarbeiten mnasten. 3ei der Loesung der ga- 
stelltan Aufgaban bandelte es siob nieuiale um eine thaorati- 
sche Orundlagen-Foreohung, aoutiern im.;.er us die zweakgebunde- 
ne Auffindung und I!ersteli”ng von yo.,.pji!enten fuer Raketen- 
Treibstoff a . T)a die Axbeitabaaia aehr breit angeaetzt war, 
d.h. von jeder ueberhaurt nur in aetraoht ko.s;.;enden ^toffart 
nlla "oeglichkeiten ur.tersucht wurden, ergab oioh oefbera 

m 

eine rein wi saensohaftliohe Arbeit, : o am r dan z.3. ijr.tersu- 
chnngen auoh dann nooh fort ^efuohrt , wer.r bereita featatand, 
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da»« der einselne Stoff wegen der Unmoegliohkeit der Rohetoff- 
besohaffung Oder aus anderen iJruenden niobt in Betraoht kaa. 
^i® i® ^boratorium entwiokeltenund ala geeignet erkannten 
ohemisohen Terbindungen wurden spaeter in halbteohcisahea 
-as at sb weiterbeaxbeitet, aodasa der praktiaohe Gktng der 
Foraotaung su verfolgen war. aeaondera deutlioh zeigte sicb 
dies in einem Fall der ^rstellung r.iederer alipbatiaoher 
Amine, fuer die sine lro53anlage entwiokelt wurde . Bieae 
drossanlage let dann spaeter in Daerahinsk bei Gorki J ge- 
baut worden. Die deutaohen Faobleute trugen fuer den prakti- 
aohen Verlauf der Forsotaunga- und Entwioklung 3 arbeiten keine 
Verantwortung. ‘die gaben die Anweiaurgen zu den Veranoha- 
reihen, ueberwachten ibre Dnrohfuebrung nnd faaaten nach Be- 

endi gving gewiaaer Arbeit aabaotanitte die entapreohonden de- 

5 

ricbte ab. 


I ] *Om.£ont » Die lego des Institutes iat ana «iem gtadt- 
plan- Auasdbnitt von T eni r.gmd, siehe Anlage 1, zn eraehen. 
2* I | Comment , ^ie aebaeudeanordnung des Institutes auf 

der frueheren iVatny J- Inael gebt ana der 13kizze *nl->ge 2 
hervor, die naoh Ar, gaben der Cue lie gezeichnet wurde, 

■5* •Oaij.ent , Den Lageplen dee ‘■a bo rat 'jriuiageb'Juu..)e 3 und 


die Sirriohtnng eir-ea -aboratoriums zei jen die Jkizzen, 

. .-H 1 a gen 5 bzw 4, die naob Angaben der cuelie angei’ertigt 
aind. 


?om,.ant , Die deaetznng der leitenden dteilori zeigt 
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Comment . Die Arbelten der deutaoben Faobleute ia 

Xnatltut air; 4 in Anlage 6 beachrieben. 
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Pors ohungaarbeiten deutaoher Paobleute lm Staatliohen. Inatitut 
fuer Angewandte ftheiale In "enln,j,ra& vota ?rue?., Jahr 19 47 bl» :/laT 1951 

1. Iter in dem Laboratorium fuer ^terialpmefung und Korroslonafragan 
des Institutes eingeaetata deutaohe Chemiker fand von Selten der 
Sowjet-Buasen fuer aaina Taetigkait wenig Intareasa, obgleiob ar 
Yortaar einer der fueurenden Faohlaute dar eheoallgen I. d.-Parben- 
lndustrie in Werkstoffragen zur Duronfuehmng ohe&iaober Beaktio- 
nen geweaen war. Er erhielt lediglioh zwei aowjet-raaaiohe Chaai- 
kerinnen aur ..itarbeit, mit danan er, obna Xontakt zur Inatituta- 
leitung, arbeitete. u.a. kwkrbeitete er xorroaionafragen In Var- 
bindung mit dar Terwendung yon hoohkonaentriertea 'Aasserstoff- 
auperoxyd (hydrogen perorida BgOg) und hoohkonaantrierta 3alpeter- 
saetire (ritrio aoid HFO^) fuer Raketentreibatoffe . 

£. Zwei and® re detjt^cbe dhemiker arbeiteten voraugaweise ueber die 

Iierstellung und iiesti;;uAing der digensohaften niedermolekularer all- 
phatiaoher A;c.lne (low moleoi'lar aliphatio amines), wobei sie sioh 
in die ’.rbeiterf' ia* T aborotorinm und in die halbtachnisahen V’er- 
suohe teilten. 3eide wurden von den Jowjst- Ru-saen vo... An fang der 
Taetigkait an sehr inteneiv eingesetzt. Dam I&boratorimn allein 
s tan den 13 sow ^Jet-masi ache Chemiker und Laboranten zur Verfue- 
gnng. r >ieae dent so hen C>.e.ui^er wurden auoh oofters in Pragen, die 
nlcht au ihrem Arbeitsgebi et .ohoerten, konsultiert, 

2. din dritier deutscher Checiker hatte, mit nil fa von zwei sowjetl- 
schsn 3;)9aiikern und zwel T.oborantinnen, veraohi edenate V.bora- 
torivms- Mjftrage avaaufr.ebren t u.a. He rate lit- ng aliphatiaeher 
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Vinylaethex (aliptaatio vinylethers ), wie % .a. Vinylaetber aua 
Aminoalkoh&en (vinylethera of aminoaloohola ) j katalytiaohe Ey- 
driemng (oatalytlo hydrogen! sat ion) von Mtroparaf.fi nan (nitro 
paraffins) zu Aminen; Xeiterverarbeitung von Ami nan mlttleren 
Molekulargewicbts und Hera tel lung von Puran (furan 0^0) aua 
Purfuro^ (furfu ral C^HjO.CEO) duroh katalytisoha Deoarbonisation. 

4. Eina in T «una demontierte Anlage r,ur Mtrierung aliphatisohor 
Jtohlenwaaserstoffe (nitration of aliphatic hydrocarbons) mit- 
tela Stiokatoffdioxyd (nitrogen dioxide H0 £ ) wurde eufgebaut 
und in Eetrieb genoaunen. hie ge3tellte Aufgaba be at and in halb- 
teohniachen Verauohen, wobei die optimalen Bedingungen fuer die 
Hi trie rung, inabeaondere niederoolekularer aliphatiaoher Xohlan- 
wasserstoffe in flueaaiger Phase (low aolaoular aliphatic hydro- 
oarbona in fluid phaaa) ermittelt warden aolltea. Parallel ait 
dieeen Arbeiten wurden Laboratoriumavereuche auf da® gleichen 
CJebiet von zwei sowjet-ruesiaohtn Chemikern und zwei Luborantin- 
nen durohgefuehrt . Auoh bei anderweitig durchgefuehrten Verauohen 
aur Mtrierung in der Saaphaea wurda mitgewirkt . 

5. Sin deutsoher hiplo u- Ingenieur war aunaachst Konstruktiona- 
bi ero taetig und beteill ;te slob dort u.a. an der iSntwioklung 
einer grossteobnisohen Amlsge zur Beratellung aliphatiaoher 
Amine, wie Aetbylamix , «ethylami::, Trimet bylamin (ethylamine 
CgH 7 0H, aathylauiina GE g H, trimet ay 1 amine OjL T g H). Feruer unter- 
stuetzte er alls deutaohen Gheoi <%r ia. Institvt bei der Loesung 
techniaober Frageu* mi n ./eri-eiater aus Laura arbwitote in der 
Abteilung ftier ^essteohnik und fuebrte dort moderne ^.et bo den zur 
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Me sating Ton Tampaxatuxan , Druokan , stxoawungsgaaohwi r.digkaitan 
uaw. duro'n . Ba dla Sowjat- Rueaan auf dlaaam Gablat aehx maok- 
wtaandlg aind, uebarlieaa man lhm praktiaoh dla Laitung dax Ab- 
ba! lung, 

6. Sin waiteraa ron alnam dautaohan Ghamikar baarbaltetaa Thama 
batraf dla Uatareuobungan uabax Moagliohkaitan *ux Anwandung Ton 
Sltroalkobolan und ihran Baxir at an ala kompoaantan fuar Baketan- 
Trelbatoff e . Sa wurdan balbteohnlaoba Varauoba zux Mtriarung 
▼on niadaraolaknlaxen allphatleoban kohlanwaaaaxatoffan duroh- 
gafuahrt. Offanbax bamuahta man aiob, dla dabei anfallandan 
niadarmolakulsxan Kitxoparaffina (low aolaovjlar nitro paraffina ), 
Inobaaondara Nltromathan, Kitxoform ond Tat rani txoma than 
(nitrometbana GBj.BO gt nitroform CH(*0 £ )j f tatranltromathana 
^C(F0g )^) ale JTomponentan fnar Baketen-Traibstoffa odar andara 
Zuandgemlaohe herananslahan, Es wurda dla Aufgaba gaatellt, 
duroh Abwandlung diesar Mtxoparaffina In Biohtung Ton Mtro- 
alkoholan und lhran Barivate* , eine Baiba Ton Subatanaan bar- 
austell©:', die ah' andarar Stalle auageprueft werdan solltan. 7)ia 
Arbeiten begannen ;.<tt der ‘'aratellung raraobiedaner Hitroalkohola 
aus Mtro^ethan und £-Kitrobutan (nitrobutana C^B^KO^), dla ala 
AuagnngsmBtferialian reiciilich zur Verfnegnng standen. Die hitro- 
alkohole wurdan dnreh Kondenaation dax Mtroparaff ine ini "t Bor- 
nildehyd (formal da hyda II GUO ) und anderan Aldahydan iut alkali aohan 
uadiu;;; (aloalio medium) gawonnan, Keiner der ao baxgeatallten 
Mtroalkohola ontflammte mit hoobkonaentriertax Salpetaraaeure 
allein, wa3 els Krlterium fuer die Jiravohbarkeit ala Initiator 
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fuer Baketen-Treibstoffe gilt. Die Nitroalkohole warden dLann 

duroh Bearbeitvng mit Sssigsaeureanhydrid (scet aoid anhydride 

(OHj.COgO) in ibre Acetate u ebe rf ue brt j dleae waren aber ebenfalls 

unbrauobbar. Auch die aus den Acetaten duroh theraisohe Bebandlung 

gewonnenen Kitroolefine erwieaen aloh als ungeeignet. 

Zu Unterauobungen ueber die Branohbarkeit von Aminoakkofaolen und 

ihren Berivsten warden, von Mtroa Lkobolen auagebend, . duroh 

Beduktion verschledene Ami noalko hole hergestellt. Daneben eyn- 

thetisierte man letztere auch di^rob umaata voc Aethylenoacyd 

(ethylen oxide CE g 0.CH g 0) ait Ammoniak (ammonia HBj) und mit 

versctaiedenen niedermolekularen aliphati eohen Aminen. 

Die aus Asthylenoryd und Anuconiak erhaltenen Aminoalkohole 

Bi net hand amin (diethanolamine (C fc Hg) g HB) und T ri eet band ami n 

(triethanolamine (CgEg)^K) entflaamten mit hoohkonzentrierter 

Saipetersseure. Die Zeitspanne iwieohen der ^lsobung der 3ub- 

atnnz mit der Jslpeteraaeure und der Entzuendung - die aoge- 

nannte Induktionsperiode - war Jedoch an gross und die dtoffe 

# 

erschioneri als ungeeignet. "osentlioh leaser® Zrgebnisae warden 
Jedoch erzielt; alB man ava iiethylamin (methylaaine CHaNH^,) 
und Biaethylamin (dimethyl amine (CU^)^KH) eineraeita und Aetbyl- 
enoxyd (ethylene oxide (CEE-) 0) andererseita hergeatellte Amino- 
alkohole K-^etbylaetbanolamin (h-methylethanol amine (CHjGgHgHH) ) 
und K-Dimet hylaet hanolamin (Ch^ (K-dimethaiol amine) 

auaprue fte. Jie entznenden aicb bei Zugabe von hoohKOnzentriertor 
Jalpeteraaeure verhaeltnismaeeuig sounell. "Die aynthetlalerten 
Jtoffe warden von den, joy,- jet- Bu a sen nicbt nur if. reiner form, 
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sondera auoh im (Jamiaah ait anderep Gtoffen, wie e.B. Anilin 
(aniline georueft. Soblieaalioh warden iumex 'iemisohe 

der gefundenen 3elbat*uendenden Ctoffe, dor Initiatoren, mit 
Kohlenwaaseretoffraktionan, wla *eroaene (kerosene), dia slob 
▼on selbst niobt entauender:, bexeltet, da die letateren ja dia 
aigant liohan Rake tec- ^rai bat of fa bildan. Dnrcb dia Behydrati sie- 
ving (dahydrogenisation ) ron Diaet banolauain erbaltenee Morpbolin 
(morpholine 0(CH 2 ) 4 HH) aowia das duroh Behydratisierung von 
Triaetbanolamin hergeatellte Oxyaethylmorpbolin (ozyethyl 
morpholine CeH^jO g n) entflammen mit konaentrierter Galpeter- 
aaaura. Ba dia ‘Dehydxatiaierung dea Tdaetbanolamira su tiorpholin 
mit oohwefelaaeure, wia bekannt 1st, nur eohleobte Miabeuten 
ergibt, wurda ain ketalytisohes Verfah ran untar Verwenniung von 
Tonerdekontakten (aluminiumoxide catalysts AlgO^ )varauofat . Da- 
bei zeigte sich, daaa boi_. beberlei ten von Biaethanolamin ueber 
Tonerde, in der 'Ja3phaee ..-latt die \iorpholinbildung elotritt, 
eine Reaktion, die von dan .owjet- R ^sen in der' yolgazeit waiter 
bearbeitet wurde nnd gate Hesnltate gab. Seitar warden ala Be- 
rivate der Aminoalkobole Yinylaetoer (vinylethers) borge^tellt 
rnd aur Ai-spruefnng gegeben* Ibro n© retelling orfoigte duroh iL- 
setznng der Aaiinoaikohole ,:.1 1 \oetylen (acetylene CH.'OH) unter 
^r”Ok, woboi , nsch tfaworski J (trm) and Gohostakowski i (fnu ) aur 
Vermel dung von Sxploslonen, in © 1 nes indl f is rent- on Toesun 'sn.il t tel 
In 0-ec;e rrorart von Alkali ala ..’ondensat i onaait tel gearbe itet wurda* 
"M-o so erhaltenan Vinylaefcuer, z.B. von kero-. Bi- nnd ?riaethanol 
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amin aowie die Vinylaetber der in Oe gen wart von litiokatof f 
metbylierten und aetbylierten Aethanolsalne und sohlieasllch 
auoh der Vinylaether dee Qxyaethylaorpholins ware© eua Tail gut 
brauahbar, d.b. aie entauendeten slob ait hoohkonsentrierter 
Salpeteraaeure in Zeiten ron l/lOO Sek. und weniger. lUa Ber- 
ate Hung ron Vinylaethern aua Aminoalkobolen wurde dann auoh in 
bsrbteobnisohem Maestsbe fortgeaetat, mit dam Ziel, dia industrie- 
maeasigen Bedingungen fver eine Erzeugung au eraitteln. 

8. Bei den Unterauohungen ueber die Brauohbarkelt ron ungesaettigten 
KohlenwaBseratoffen funaaturated hydrocarbons ) ala zomponenten 
fuer Baketen-Treibatoffe, wurde ron sowJet-ruaalBher Seite vor- 
geaqhlagen, Aoetylenwaaaerstoffe, die auaaer dar dreifaoben Bin- 
dung nooh eine Eoppelbindung oder mehrere Breifaoh- Oder Ttoppel- 
bindungen gleiohzeitig entha.lt an, auf iare Eignung zu pro© fen. 

^rzu ging j!.8n von dem sue Aceton (acetone CHj.aO.CH^) und ‘cetylen 
leioht herstellb?re.n ^imethylaethinyl-oarbinol ( dime thy let hi ayl- 
oarbinole CgHj^O) aua. Hie ersto Teilaufgabe be stand darin, ein 
inductriell brauohbares Verfahren zur herstellung dieaer Verbin- 
dnng ausauarbeiten . Ia Labor. , ?tori’-'m wurde ‘"’Lr.ethylaathinyl- 
oarbinol duroh Zondenaation von Aceton und Aoetylen unter ^in- 
fluaa von Aetzkali (oauatic potassium KOE) in Tttaethylaet ber 
(diethylether C £ H 5 ) Oder "nter Sinfluss von Katriumainid 

(sodium amide BaNHg) in fluesaigem Stamoniak (fluid asuonia KEj) 
gewonnen. B® sonde ra die letztere utthode, von veraohiedenen ame- 
rikaniaohen Antoren beschrieber , leistete gute rnenate. Fuer. 
teobniaohe Zweoke wurden zwei 7erfabren angewandt. TAaboi warden 
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Loesungamittel benutat, die iiit dem Eondensationemittel A*t«- 

kali, KompiexrerMndungen bilden, Ala so .obe Loeaimgaaittel 

dienten u.a. tin demiaoh aua Xylol (xylol OqEI^^^ ) und Butylalkokol 

("butyl alcohol CsHjqO) sowie reraohiedene Aoetala (aoetala), 

a.B. \oetaldehyd-butylaoetal (aoetaldehyde butylacetal GgB^0 £ )* 

Mit dieaen Loeeungsaittel-Oeraiaoben wurden halbteohniaohea Ter- 

auoha mit guten Auabeuten an Dimethylaethinyl-oarbinol eraielt. 

Znr iteberfuehrung des Oarbinola in elnen ungesaattigten Kohlen- 

waaseratoff diente seine Dehydratiaierung au Iaopropenyl-aoetylen 

(iaopropenyl acetylene) der Formal i \-CTlCH, daa sioh Jedooh 

ala Initiator fuer Baketer-Trelbstoffe ungeeignet erwiea. 'Veiter 

w\»rde daa r bei der Syntbese dea Diaethylaethinyl-oarbinols ent- 

stehende kcbenprodukt , Tetramethyl-buticdiol (tetramethyl butin- 

dlol (CH^)gC(0H)-(^p-0(0H)(0H^)g) duroh Abepaltung von zwei 

Moleknelen Wasaer in Piiaopropanyl-aoetylen (diisoprooenyl 

OHj ajE-2 

acetylene) der Formal : }3-GrC-C^ *ueberi’uohrt . Di iaopropenyl- 

G3j N 'CHit 

aoetylen entflammt mit ionzertriertor oalpeteraaeure , iat Jedooh 
niobt beaonders {iktiv. Sine welt wirkungsvollere Verbindung er— 
gibt die Oxydation des Di^ethylaothinyl — carbinols zu 2.7-Pime- 
thyl-oota<liin-3.5-diol-2.7 (engl. obenao) ( (CBj)gC(OH) 030-CCr 
O-C(OH) (CH^Jg) und seine, biaher unbekennte Pehydrati si erring zu 
2.7-Pimet hyl-octadlen-1.7- diin-3.5 (engl. ebenso). Pie ae Ver- 
bindnrg der Forwel OU £ -0(CI^)-0^C-C2p-0 (CB 3 )«0H £ besltat 4 kon- 
Jugierte iiehrfachbindunger, darnrter zwei 3-fach-Bir.dungen ■ n d 
erweist aich ala auaserordant l ich aktiv. \ n s dieaem 3rund aollte 
die Seratellung mit beaonderer Wmerksamkeit betrieben warden 
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an der Ausarbeitung tines ttohnlsofaen Yerfanreas war man 
sow>t-rua»lsoherseits lebha ft interesaiert. Ba ist bekannt , 
dass Aoetylenalkohole , die tin bewegliches fasserstoffatoa 
haben, so auoh das Dimethylaethinyl-oarbinol, durob Behandlung 
aiit Jauerstoff, in Gegenwart ron Kupfer- Oder Auaaoniumchlexid 
(oopper ohloxidt CnCl,, ammonium ohloridt HE^Cl) so dts #nt- 
sprechenden ^iacetylanglykol (diaoetylene glycol) oxydiert war- 
den koennen. Ttteaee v e rfahren, naoh der aieiohucg ; • 

/GE* 

/ * 

OH' i8t * in 

CHj 

technisobem Idas stab duxcfcgefuehrt, unwixtaoLaftli «, da gxoeaaexe 
Mengen Kupferohlorld als ^talysatox (catalyst) erforderlioh sind, 
die i,:. Yerlaufe dex Qxydation zu 2-wertigen (H-valentio ) Xupfex- 
verbindnngen oxydiert und vnbrauohbax warden. In Verauchen, die 
sioii ueber ©in halbea Jahr erotreokten, wurde ein gut funktionie- 
rendes Verfahren ausgeerbaitet. Dabei wurde festgeotellt, da.es 
sich die Oxydation der icetylenalkouole zu den entdpreohenden 
DiacotylenglykoleXi auoh unter Verwendung ron bosischen ..alzen 
(basic silts) des S-wertigen JTupfers durchfuehren laesst. r^ese, 
als atalysator verwandter; ..also koen.-e n nacb der nebliotaen >.'.etho- 
de, z.£. duroh Zr-gabe vor "Ikalien (alkalies) zu der Toeaung ron 
neutralen rnpfer- (il)-dalzen, d-irch Vormiaohan vor. Kupfer- (II)- 
.alzen ait frisohgftfvellteui /.upferoxyd (cooper o/.i de CuG) Oder 
Oxydation vor Kupfer- (I )-ohlori d (oo per color! de OuGi) ait 
danorstoff . Tuft, odor anueren Onuerstofftrae.gerr* In G-ogenwart 
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▼on Vatwr arbaltan wardan. Dar JEatalysator wird in tint* loaaucg 
dia Baloganlonaa (halogan iono) anthaalt, also a.B. in vaaaaa- 
xigax Katxim.- odor Aiaaoniunohlorid-Ioaaung (solution of aodiaa 
ohlorida loCl, ammonium oblorida BH^Gl ) angewandt . Aoetylanalko- 
hola ait raaktionafaahigam Waaaarstoff- Atom, dia fuar daa Tar- 
gab ran in Betraobt kouuaan, aind 'Oiaathylaathinyl-oarbinol tua. 
Aathinyl-carbinole. Verfahren kann baispielswaise in dar Waiaa 
durohgafuahrt wardan, dsas zu airier waesoarigan Suspension (Auf- 
aobwomdiung ) Ton baaisohem Krpferaulfat (basio oopper aulfate 
On SO^) odor Xttpferohlorid, hatriumohlorid nnd dar au oxydierende 
Acetyl enalkohol gegeban wird, woraufbin unter kraeftigea Huehran 
tmd Erwaarmen auf 70 bia 80° 0, Gauerstoff Oder Loft elngeleitat 
wird. Eaob vorueberge bender Sntfaerbung das zunaeohat gruen- 
blauen flaaktionagemlschea, bedingt lurch dan eebergang dea Knp- 
fer 3 in die oinwertiga Form, begir.nt dia Ausaoheidung das THLaoety- 
lenglykols. Me ’^xydation wird aweojvuaeaaig ebgebrocben wenn daa 
Reaktionagemi 30 h, lnfolge der Rue ckv e rv< andl v ng der interne dinar 
aufge tret ©ben einwertigen Kupferverbindurigen in baaisohea Knpfar- 
sala, wieder die urspruengliche Farbe a ngenom,*.an hat und ®in 
Mederacblag von baBischam kupfer- (II)-Gale auszufallen beginnt. 
’"'as erha.ltene Riaoetylenglykol bildet gut nuagebildete ivriatalle, 
die ,abfi Itriert und ait 0,5 *dger Galzsaeure gewasohen Oder aus 
denzol umkriatalli alert werden. Die abgetrennte vsaeaaerlge Beak- 
tionsloasurg wird f-er weitere gleichartige Operationen wlederver- 
wnndt , indem man ihm eina none "orti des Aoetylenalkobols au- 
aotzt , Gauerstoff einleitet usw, Das Verfahren gestattet Tiaea- 
tylenglykole roit einem miniunlen Ver branch an Oharaikalien in maiet 
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▼orzueglicher Auabeute herznatellej „ wobel die benoetigten 3»ak- 
tionazaiten in vielen Faellen wait nnter dan nebliouen Hagan. 15® 
wurden ▼eraohiedene ^iaoetylanglykole hergeatellt, dia aioh ihrer- 
■eits in die entapreohendenTdvlnyl-digoetylena ^angl. ebenao ) 
duroh hy drat i 3 i er i v g u-wanciein Liaesar.. Von dieaen ungeaaettig- 

ten Fob ler, waaseretof ran erwlea aioh roch dus Qotadien-‘l#?-diio" , 3 # 5 
(engl. ebe/.iiO "k^iv gegenueber konze trtertar 3al- 

pe tarsaenre. 


: ** ri ® »eit era \ufg-ibe ueutaober IheHker la Institut beat jr.d in 
Ip der xieratellung vor bifrnktionellen Verbindur.gen aua J*urfnrol 
(furfural C^HjO.CUO). bi* Sow^at- Ruaaar verfuegen in ihrem igrar- 
land reiohlioh tteber F'ttrfurol, das aioh ia Fuaeloel, im iiolseaaig 
findet urd bei der ' r, e3ti llati versohiedensr Zucker- nnd .taerka- 
orten in groesaeren engon bildet. ".us Purfnrol -i ,- roh keduktion 
gab tide ter Furfurylalkobol (furfnryl aloobol o. ( 012 )y C. CKO ) ist 
ala rtnkate n t re i bato ff ac ...nr • a anger bekarrt. In der Zeit vom kom- 
fl.er 1950 bia :_ai 1951 wurde vo; der. ov. Jet Ruaaen da a Ziei ver- 
oheciiaoha tolfe, die fuer die 3u oat ting jeai'gnat *i;d # 

Oder a bar ihre 'aagangaitateri alien, gleicbzeitig an oh fuer fried- 
liohe 7-,-coka einzttaetzer., ix ,-,o die fuer det riegsfe.ll au bauen- 
den *.r ingen uuc*b i.;: ^rte-iat. u'snut zer. zu *.oen. an. in die sea dinr.a 
v;";r sawn beareht , ’nrfnrol 8’oh giri Ler e river dr n guzu- 

lVe 'ren. •"'azu h . lte ©in uaerl -.aritfcl.as Verfenrer. nnohgearb&l tat 
und verbe.-ert warder , mo-. mj: c duroh ,;ato 1 yt i ache ^ecarborylle- 
rrr;g v.dec^rbonyll s«t xon ) de r> v rf”r;, is .Vrn r. ge%o.' •••art wixd. He 
...t-t nude Dnntu t i n Oeberle! ter el re. a j©::.i .johea qrs 'rrr-rol «nd 
u.'.:.erda..-pf rebar 7 i nk/E t se - ••ro..'. it- at olys a t or e n (zino/iroc 
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chromite 7n/?e (Cr0 2 ) £ ) oder nndere chromitbeltigo KontaJtt# (cata- 
lysts) bei ^eoiperatiiren vors etwa 400°. Das hierbei , i.aoh dar 

lleichong CHO 4 E«0 — - - 4 C0 o 4 E P gebi ldete Pursm 

0 2 0 2 fc 
sollte dam gu Tetrahydrofuran (tetrahydro fnran C^H^O ) hydrlert, 

dieaes mit Salsaaeure au 1.4-Dioniorbutan (diohlor but an O^HgOlg ) 
auf&eapaltet nnd .in Adlpinsaeur® (adipic acid C0CH. (0H fc COOH) , 
'idioinaaeorenitril (adipl?, acid nitril 000 H. (CHl )^. CH ) nnd Hexa- 
metbyleridiaicin (hexametriylena diamine N0(CH £ ) 4 '3E) ueberfuebrt 
warden, "'a man gleiohzeitig r.noh die naoufolgenden Jtufen unter- 
auoben frollte, waren gross® e.^ai'. an Fur an erf orderlich, da a man 
duroh eir:e grosse 'nzahl vo* .'aborat oriume- (nparaturen herstellte* 
Diet ci.sei tig wurde sine halbtecnni «ehe Anlage 2 nr ^eoaxbony li- 
stening dea Pnrforols ertwiofcelt. D^roh eine Abaenderung dex i er- 
ate llungsweiae der romitkorstndte , koenrte ihre 'jebersdaoer v/eaent- 
1 loh o.rhoebt .-.arde- , da t ’a • . 'illga-ielner d'xch '.bla;;eriv.g von 
uirzgn und kohlen&toff scbneli iv-*,irka3iu werde .. ’de Jtydxl ©rung 
•lea d-’r^na zv Tetnhydrof-rnr -nd die *.uf spalttu-.g iva leteteren 
so 1 • 4-^i-ob Lorbotan vnrder mg ; , zwei -’erfahren vorge no xon : in 
f ivaasi rer U-mo n der T 'r> , 0 “ •n d ir. aei* iaapunae d -ro.. .-eberloi- 


ten oeber voroohl &der-o 


. o. 


ei ‘bacliinas dieser -.rbeiten 


Lt,.. 68, ir fcive der “breiae der dent ache t. ’Kemi. er nach Deutsch- 
land, richt .e:.r. 

Die i.orstel l”ng von saner, toff ■ ti tdei. dar Ditelat - Verb! ndur.gen 
(odelet.es ) soli be <iem, ii. d© van rex IS' 41-44 vor. '.C. Calvi r v. d 
I'.O. r debl hel jf.T ‘'all forni n ,»r 1 verai i aet nUi.gor.rbei seuer. Ver- 
de . .a uaxideit sich d-boi tofie, di 


f ' iron n'ic^gearbeitet vverd 
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In dar I«ga slnd, bai tiefar Tamparatur ana dar loft 3au«ratoff 
aufzunabiaan und_ihn bairn Bxhitaan wladar abangaban. Tlaaa Varbln- 
dungan biatan dla Moegliohkait Gauaratoff ana dar Loft *u gawin- 
nan, ond swar mit uilfa von Anlagan dla garingen Plata baanapruohan 
wobai gagabananfalla Transport- ond Aufbawahrunga-(Jer*ata -rar- 


aladan werdan, Tlaa hat basoudera ftir mtlitaarlaoba taaoka, wit 
U-Boota now., grossa 7ortaila. Srundstoff diasar Beiha lat daa 
sogenannta Galioylaldabyd- aatbylen-diaain-oobalt (aalioyialdahyda 
at hy lane diamine oobalt ) vor; dar Formal ; 

0 0- 

Go 

CH CK- 

i-ce,oh 2 -n 

das aua Salicylaldehyd C 6 H 4 .CB0. OH, Aathylandiamin ( ( GB )o • 

Gob«ltaoatat (oobalt aoetota (OB .000)- Co) *u ge- 
wl-’ren iat, Biese Verbindur.g f vellt zunaeohst In alnar inaktiran 
Form an, die lurch onurl stall U! omr.g aua best!. amt an T oesui!ga- 
xltteln, wie ^bloroform (chloroform GHCl^ ) rnd Tyridln (pyridln 
'pjLgi ) und nacbtr^eiillche Gersetzmg der hierbei entateher den 
Loesnnger; akfclviart wird. ’nnaeciist warder. dla !• lor Tlter-.tur 
basprooherien utboden raprod’»ziert void dann gelang ea eir.e neue 


-.at ho da aussnarbaiter, bei dor dor toff dixekt in aktiver Form 
gewonnen wird. Bleae none etiiOde bektaiit darin, aua Galioyl- 
al, t ehyd vnd .©thylendiamin zu uec-ijt die ei ta^reoheiida aogenann— 


te Goulff Iso ha 
in vaeoaerl ger 


3a{,e i.ersudte'Uan und diesa dann nacn 'ufloeaen 
.alilauge -it 'obnltanetat ntux gleichzeiti gar 


hug -be von oohwefelaaenre bei 


b estimator. p,,-Wert zu fyollan. 

Li 

• lo * 

XrKd 
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kisser p g - Wart 1st assent liob fuer das 3alingan dar natsan 
Methods. Man erhaelt einen braun-roten 8ied#rschlag, dar nacb 
kursem Srbitian auf 100° aktir 1st . d.h. balm Liegan an dar 
Tuft mit sunehi;snder Isaohwindigkeit etwa l/t Mol Sauerstoff 
pro Mol Hhelat birdet. ’torch Variation dar *. 1 da hydkomp orient • t 
d.h. f?r3at* das Saliaylaldahyda d^roh versohieder. aubetitniarta 
^alioylaldahyda (Kitroaalioylaldehyda , ilalogensaliojtlaldehyde ) 
wrdan aahnlloba Tielate aufgeb ! ?vt, dla Jsdoeh In la ram Jauar^ 
stoff- 'dsorptlonavsrjioegan koine befriedigenden Reaultate ergaban. 


25X1 
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